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INTRODUCTION 


This volume contains the appendices for Boeing document D500-1 0897-1 , 
"Design Verification and Fabrication of Active Control Systems for the 
DAST ARW-2 High Aspect Ratio Wing", the final report summarizing the work 
accomplished under Contract NASI -1 601 0 . 

Appendix A contains data defining the aerodynamics and inertias used in 
the airplane and control systems linear analyses and nonlinear simulation. 

A study is presented in Appendix B that compares servoactuator bench test 
results to analysis and investigates various factors that affect actuator 
performance and stability. Appendix C contains data which summarizes the 
airplane stability and performance with the final flutter suppression 
system. The data contained in Appendix D shows stability and performance 
sensitivity to variation in the dynamics and location of the control system 
components. Appendix E contains data that shows the relative gain and 
phase stability margins of each individual ACS and AFCS feedback loop and 
the compatibility of the combined loops. 
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appendix a 


DAST ARW-2 AERODYNAMIC, INERTIA AND THRUST DATA 


This appendix contains the aerodynamic and inertia data used in airplane and 
control systems linear analyses and non-linear simulation. It also contains 
speed brake and thrust data used in the determination of speed brake require- 
ments. 

List of data included: 

• Longitudinal derivatives 

25 percent MAC C.G. 

8 flight conditions 

9 Lateral -di rectional derivatives 

25 percent MAC C.G. 

8 flight conditions 

• Non-linear C^ and C^ versus alpha 

8 flight conditions 
t Moments of inertia 

3 weight-C.G. combinations, body axis 

• Plots of Cg versus alpha with speed brakes 

• Plots of thrust versus altitude for constant Mach numbers and percent 
RPM 


preceding page blank not filmed 


preceding page blank not filmed 
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FIGURE 2 LATERAL-DIRECTIONAL STABILITY DERIVATIVES 
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• MACH: 0.40 

• ALTITUDE: 15,000 FEET 

• STABILIZER: 0.0 



FIGURE 4 

PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK, LAUNCH CONDITION 
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• MACH: 0.42 

• ALTITUDE: 10,000 FEET 

• STABILIZER: 0.0 



FIGURE 6 

PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK, MLA TEST CONDITION 


23 









APPENDIX A 


ORIGINAL PAGE S$ 

OF POOR QUALITY 


• MACH: 0.35 

• ALTITUDE: SEA LEVEL 

• STABILIZER: 0.0 



FIGURE 8 

PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK, MLA DESIGN CONDITION 
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ORfGiP^AL PAGE BS 

OF POOR QUALITY 


• MACH: 0.70 

• ALTITUDE: 15,000 FEET 

• STABILIZER: 0.0 



FIGURE 10 

PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK, GLA TEST CONDITION 
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QUALITY 


• MACH: 0.60 

• ALTITUDE: 7,000 FEET 

• STABILIZER: 0.0 



FIGURE 12 

PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK, GLA DESIGN CONDITION 
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• MACH: 0.70 

• ALTITUDE: 50,000 FEET 

• STABILIZER: 0.0 



FIGURE 14 

PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK, HIGH ALTITUDE CONDITION 
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FIGURE 20 

DRAG COEFFICIENT VERSUS ANGLE OF ATTACK AT MACH: 0.60, WITH SPEEDBRAKES 
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ORIGINAL PAGE IS 

OF POOR QUALITY 



FIGURE 24 

LIFT COEFFICIENT VERSUS ANGLE OF ATTACK AT MACH: 0,60, WITH SPEEDBRAKES 
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FIGURE 28 

PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK AT MACH: 0.60, 

WITH SPEEDBRAKES 
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FIGURE 29 


PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK AT MACH: 

WITH SPEEDBRAKES 
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FIGURE 31 

PITCHING MOMENT COEFFICIENT VERSUS ANGLE OF ATTACK AT MACH: 0 

WITH SPEEDBRAKES 
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APPENDIX B 


DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 


This appendix contains a study (see Figure 37) initiated when data obtained 
during bench testing of the servoactuator of DAST ARW-1 did not compare 
favorably with the model used for analysis. 

The testing was conducted to determine if the DAST ARW-2 outboard aileron 
servovalves should be moved outboard closer to the actuators. Line lengths, 
load variations and position feedback gain variations were investigated. 


PRECEDING PAGE BLANK NOT FILMED 


preceding page blank 


tyOT FILMED 
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APPENDIX B 


COORDINATION SHEET 


TO Gary Hodges 


GROUP INDEX Flight Controls Analysis 

SUBJECT DAST ARW-2 Outboard Aileron Servovalve Relocation Study 
1.0 INTRODUCTION AND SUMMARY 

The DAST ARW-1 outboard aileron servoactuators installed in the test vehicle 
have about 84 inches of 3/16-inch outside diameter steel tubing between the 
servovalves mounted in the center wing section and the actuators mounted out 
in the wing at the inboard edges of the ailerons. Ground testing on the test 
vehicle shows higher frequency servoactuator modes, at about 112, 155 and 
380 hertz, which cause servoactuator instability at the desired feedback 
gains. In addition, a lower frequency dominant mode with peak at 50-60 
hertz has been shown by analysis to couple adversely with wing structural 
elastic modes with the flutter suppression systems engaged. The higher frequency 
modes required addition of notch filters to reduce actuator gain at the mode 
frequencies. The lower frequency dominant mode will also require additional 
compensation to provide satisfactory performance from the flutter suppression 
system on the test vehicle. 

As part of the subject study, testing was accomplished on a breadboard of the 
DAST ARW-1 outboard aileron servoactuator to establish the effects of line 
length between the servovalve and actuator and load inertia variations on 
the servoactuator dynamic performance. The testing was conducted to determine 
if the DAST ARW-2 outboard aileron servovalves should be moved outboard closer 
to. the actuators and, if so, how much to alleviate the difficulties encountered 
with the DAST ARW-1 servoactuator; 

The test results show that the servoactuator bandpass does not improve 
significantly as the length of the lines between the servoactuator and servo- 
valve is shortened. In general, damping of the dominant, low frequency hydraulic 
fluid-actuator coupled mode increases as line length is shortened and as control 
surface inertia Is decreased. But, the frequency of this mode, with position 
and pressure feedback gains constant, does not vary significantly with line 
length or load inertia variations. 

The dominant mode, which appears to be a coupled hydraulic fluid-actuator mode, 
does not vary significantly in frequency or damping with changes in position 
feedback loop gain. The general trend is to decrease frequency and damping 
as position feedback gain increases. Pressure feedback increases the damping 
on this mode, but decreases damping on higher frequency fluid modes. 

The two higher frequency fluid modes Increase In frequency as the servovalve 
is moved closer to the actuator. With full length (84-inch) lines, the modes 
are at 160 and 380 hertz, but with lines reduced by half, the lower frequency 
mode is at 230 hertz and the other above 500 hertz. 
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FIGURE 37 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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The test results show that improved performance can be attained with shorter 
lines and reduced control surface inertia. The OAST ARW-2 outboard aileron 
servovalve should be moved farther outboard in the wing and the control surface 
inertia should be reduced. While this should improve the servoactuator 
performance, additional electronic compensation may be required to provide 
satisfactory performance from the flutter suppression system. 

2.0 TEST RESULTS 

The tests were conducted on a breadboard of the OAST ARW-1 outboard aileron 
servoactuator set up in the Hydraulics Laboratory. Position and load pressure 
feedback loops were closed on an EAI TR-48 analog computer. A 741 operational 
amplifier with current feedback was used to drive the electrohydraul ic 
servovalve. Hydraulic power was provided by a portable hydraulic power unit 
capable of about 5 gallons per minute. The test set up with long lines 
between the servovalve and actuator was identical to the servoactuator functional 
test set up in August 1978. 

The simulated load inertia used in the functional test was cut in half with 
a long bolt added so testing could be accomplished with full or half inertia, 
or with no inertia by removing the inertia from the actuator shaft. The lines 
between the servovalve and actuator used for the functional test were used for 
the full length lines tests. Another pair of lines were made up for the shorter 
lines tests. 

Three groups of tests were accomplished. The first series were frequency 
response tests with variations in line length and simulated control surface 
inertia. The second series of tests were all with full line length to determine 
more exactly the nature of the dynamic response. In the third set, dynamic 
responses were obtained with full and 10-inch lines with position feedback 
gain variations. 

Each time a change in the lines was made, the lines were bled and the actuator 
oscillated 4 or 5 degrees amplitude at 10 hz for about 5 minutes to preclude 
air being trapped in the lines and actuator. 

2.1 Line Length and Load Inertia Variations 

The servoactuator was first set up with the full length lines (84 inches) 
and frequency responses obtained for actuator shaft displacement due to displace- 
ment command for full (0.004 in-lb-sec2), half and no load inertia. Then, the 
line length was shortened to three-quarter (63 inches), half (42 inches), one- 
quarter (21 inches) and the shortest practical lines (10 inches), consecutively, 
and the same frequency responses obtained. The resulting plots are shown on 
Figures 1 through 15. These frequency responses were all run with the nominal 
position and pressure feedback loop gains, 329.6 rad/sec and 0.5678 rad/sec, 
respectively. Different notch filters were required as the lines were shortened, 
because the higher frequency fluid modes increased in frequency. 

The notch filters implemented in the servoactuator feedforward path for each 
of the line lengths are tabulated below. 


FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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LINE LENGTH NOTCH FILTER(S) 


Full 


380 Hz 

Three-Quarter 

160, 

380 

Half 

160, 

240 

One-Quarter 

160, 

240 

10- inch 

160, 

430 


The frequency responses all show a first order roll-off followed by a dominant 
mode peak in the 50-60 hertz range. Table I shows a summary of the frequency 
responses. In general, for a given line length, reducing the load inertia 
increased damping of the dominant mode (reduced peak magnitude), but changing 
line length did not affect this mode significantly in either damping or 
frequency. The dominant mode appears to be the coupled hydraulic fluid- 
actuator mode. With full load inertia, the actuator-surface mode is at 110-115 
hertz. 

With full length lines, higher frequency fluid modes are evident at 160 and 
380 hertz (a notch filter was required at 380 hertz to reach the nominal 
feedback gains). With the lines reduced to 63 inches, these modes are at 
about 185 and 460 hertz. At half line length, the lower frequency mode has 
moved up to 230 hertz and the other is -above 500 hertz. Thus, the two higher 
frequency fluid modes increase in frequency as the lines are shortened. The 
230 hertz mode evident in the frequency responses with 10-inch lines is the 
servovalve. The servovalve mode is not. apparent in the other frequency responses. 

The dominant mode appears to change in damping and frequency with time. Figure 
16 shows the frequency response of actuator position obtained in the functional 
tests in September 1978, with full length lines, full inertia and the same 
position and pressure feedback gains and notch filter as the response shown 
on Figure 1. The functional test frequency response shows the dominant mode 
peak at 72 hertz with amplitude about 2.27 degrees for the one degree amplitude 
command. Figure 1 shows the peak at 60 hertz with amplitude of about 
2.03 degrees. The frequency response obtained during the functional test 
was run for 0.1 to 100 hertz frequency range, so the higher frequency modes 
cannot be compared. The 380 hertz mode was present and a notch filter at 380 
hertz was required to attain the desired feedback gains. The difference in 
this mode would tend to suggest air was entrapped in the lines during the 
current test, but efforts were made to eliminate trapped air before any data 
was taken. 

2.2 Dominant Mode Tests 

After completion of the line length variation tests, the servoactuator bread- 
board was reassembled with the full length lines. Figures 17, 18 and 19 show 
frequency responses obtained at this time for full, half and no load inertia, 
respectively. A comparison of these plots with responses obtained initially. 


FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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Figures 1, 2 and 3, show the dominant mode to be lighter damped and at 
lower frequency. This response is more like that obtained on the servo- 
actuators installed in the DAST ARW-1 vehicle. Throughout the remainder 
of the testing on the breadboard setup, the response changed some from day 
to day, but essentially was the same. 

A frequency response with the load inertia removed and low position feedback 
gain (90.91 rad/sec) only was run to compare with a response obtained during 
the DAST ARW-1 functional tests. The two responses are plotted on Figure' 

20. The dominant mode frequency is at 100 hertz for both responses. The 
lower frequency differences in the responses are probably due to actuator 
friction, with the friction less now than a year ago. However, the measured 
phase angles agree very well throughout the frequency range tested. 

The hydraulic fluid mode at 160 hertz also changed some in nature. A notch 
filter had to be added when the breadboard was revised to return to full 
length lines. This notch was not required during the functional tests or 
when the breadboard was first assembled for the current tests. 

A frequency response of the valve drive amplifier output voltage, shown on 
Figure 21, was run for a one degree actuator command, to determine if 
amplifier saturation was occurring. Near the dominant mode peak frequency, 
around 60 hertz, the voltage peaks at about 2.70 volts, with the maximum 
peak at 500 hertz of about 15.2 volts. Thus, the dominant mode is not being 
caused by nonlinear effects due to valve drive amplifier saturation. 

Figure 22 shows the servoactuator frequency response obtained with the 
hydraulic supply pressure increased to 2000 psi. The dominant mode peak occurs 
at 62 hertz, slightly higher than obtained with 1500 psi supply pressure shown 
on Figure 17. Supply pressure does not affect the servoactuator dynamic 
response significantly. 

2.3 Position Feedback Gain Variations 

The final set of data run on the DAST ARW-1 outboard aileron servoactuator 
breadboard consisted of frequency responses for actuator displacement and 
load pressure for four low position loop gains and no pressure feedback or 
notch filters. Figures 23 through 26 show the actuator responses for the 
full length lines, and Figures 27 through 30 show the corresponding load 
pressure frequency responses. The actuator responses for 10-inch lines are 
shown on Figures 31 through 34 and Figures 35 through 38 show load pressure 
responses. The responses were obtained to determine if the dominant mode 
was affected by position feedback for the full length and 10- inch lines. 

The four gains run were 19.18, 38.36, 76.72 and 115.08 rad/sec. The first 
two were obtained using a 2 degree command because the response was so small 
at the higher frequency fluid mode frequencies. 
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The dominant mode frequency, with full length lines, show only a weak dep- 
endence on position feedback gain. The peak frequency varies from about 
85 hertz at 19.18 rad/sec down to about 80 hertz at 115.08 rad/sec. The 
higher frequency fluid modes are more apparent in the load pressure frequency 
responses. 

The responses with 10-inch lines show little effect on the dominant mode 
frequency by the position loop gain. The peak occurs at about 85 hertz, 
except for the highest gain, 115.08 rad/sec, when it drops to about 82 hertz. 
With 10-inch lines, positon feedback gain could be raised to higher loop 
gain without driving the dominant mode unstable than with full length lines. 

In general, results of these tests show little dependence of the dominant 
mode on position feedback gain, in either frequency or damping* Mode damping 
is hard to assess because as position loop gain is increased the first order 
actuator mode moves farther out on the real axis, resulting in increased 
response at the dominant mode frequency. 

3.0 CONCLUSIONS AND RECOMMENDATIONS 

The test results discussed in Section 2, above, show that the dominant mode 
in the DAST ARW-1 outboard aileron response limits, the dynamic performance 
capability of the servoactuator. Because the DAST ARW-2 outboard aileron 
servoactuator is similar in structure and actuator size, it will also have 
a dominant fluid-actuator mode of similar frequency and damping which 
will limit its capability. 

This mode is not a strong function of line length (between the servovalve 
and actuator) or position feedback gain. The nature of the response does 
vary some with time, probably due to actuator and servovalve wear-in. The 
higher frequency modes increase in frequency as the line length is shortened, 
with the higher frequency mode above 500 hertz for 42-inch and shorter lines. 

The dominant mode damping increased with a decrease in the simulated control 
surface inertia, but the inertia had no effect on the higher frequency fluid 
modes. 

While the test results are not totally conclusive, the general trend shows 
that better dynamic performance can be attained with shorter lines between 
the servovalve and actuator and with lower control surface inertia. There- 
fore, it is recommended that the DAST ARW-2 outboard aileron servovalve be moved 
outboard in the wing from that shown on the design drawings to no more than 
40-45 inches from the actuator between the wing spars. Also, the inertia 
of the outboard aileron should be reduced to the lowest value consistent 
with maintaining structural strength. 


FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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A more accurate mathematical representation of the outboard aileron servo- 
actuator should be developed to permit analytical exploration for additional 
electrical compensation to improve the actuator response. The data generated 
in this series of tests should aid in the mathematical formulation. 

Other tests could be run on the breadboard test setup, such as other compensation 
and line diameter variations. Changing line diameter would require a change 
in the feedback potentiometer mounting to provide clearance for larger tube 
fittings at the actuator ports. 


^.JZVXIA^ 


F. Sevart 


CC: J. Arnold 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 4. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - THREE-QUARTER LINE LENGTH, FULL LOAD INERTIA 













Qe<a> coftA^AftMD p- Ssv&rt qUihq 


APPENDIX B 


PHASE LAG ^ OCG 



AMPLITUDE ~ OSG 


OF i’OOR QJAL1T15 


68 


FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 6. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - THREE-QUARTER LINE LENGTH, NO LOAD INERTIA 
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FIGURE 7. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - HALF LINE LENGTH, FULL LOAD INERTIA 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 


FIGURE 8. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - HALF LINE LENGTH. HALF LOAD INERTIA 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 10. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - ONE-QUARTER LINE LENGTH, FULL LOAD INERTIA 
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FIGURE 11. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - ONE-QUARTER LINE LENGTH. HALF LOAD INERTIA 
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FIGURE 12. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - ONE-QUARTER LINE LENGTH, NO LOAD INERTIA 
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ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - 10-INCH LINE LENGTH, NO LOAD INERTIA 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 


FIGURE 16. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - FULL LINE LENGTH, FULL LOAD INERTIA, SEPT. 1978 
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FIGURE 17. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - FULL LINE LENGTH, FULL LOAO INERTIA 
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FIGURE 18. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - FULL LINE LENGTH. HALF LOAD INERTIA 
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FIGURE 19. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - FULL LINE LENGTH, NO LOAD INERTIA 
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DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STI 
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SERVOVALVE DRIVE AMPLIFIER FREQUENCY RESPONSE - FULL LINE LENGTH, FULL LOAD INERTIA 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 22. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - FULL LINE LENGTH, FULL LOAD INERTIA 
2000 PSI SUPPLY PRESSURE 
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FIGURE 23. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - FULL LINE LENGTH, FULL LOAD INERTIA 
POSITION LOOP GAIN 19.18 RAD/SEC 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 


POSITION LOOP GAIN 38.36 RAD/SEC 
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DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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Figure 26. actuator displacement frequency response - full linc length, full load inertia, 

POSITION LOOP GAIN 115.08 RAD/SEC 
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LOAD PRESSURE FREQUENCY RESPONSE - FULL LINE LENGTH, FULL LOAD INERTIA 
POSITION LOOP GAIN 19.18 RAD/SEC 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 28. LOAD PRESSURE FREQUENCY RESPONSE - FULL LINE LENGTH, FULL LOAD INERTIA, 
POSITION LOOP GAIN 38.36 RAD/SEC 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 


FIGURE 30. LOAD PRESSURE FREQUENCY RESPONSE - FULL LINE LENGTH - , FULL LOAD INERTIA 
POSITION LOOP GAIN 115.08 RAO/SEC 
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FIGURE 31. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - 10-INCH LINE LENGTH, FULL LOAD INERTIA 
POSITION LOOP GAIN 19.18 RAD/SEC 





F\X-V_ V.O*P \K«rc\(\ (o.oc>v ivi-\-fc-s*c fc ) 
Z OO DCjGv. CC*\V\KHO fctAf\-VTODt 
FOsrS\OH \-QOF GA\U * 3fc-3* RKO/StC 


APPENDIX B 



94 


FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 32. ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - 10-INCIi LINE LENGTH, FULL LOAO INERTIA 
POSITION LOOP GAIN 38.36 RAD/SEC 
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ACTUATOR DISPLACEMENT FREQUENCY RESPONSE - 10-INCH LINE LENGTH, FULL LOAO INERTIA 
POSITION LOOP GAIN 115.08 RAO/SEC 






APPENDIX B 



FIGURE 37 (CONTINUED) 

DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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FIGURE 35. LOAD PRESSURE FREQUENCY RESPONSE - 10-INCH LINE LENGTH, FULL LOAD INERTIA 

one TTTnW I nno PATH in lo n«n/fPP * 
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FIGURE 37 (CONTINUED) 

! DAST ARW-2 outboard aileron servovalve relocation study 
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FIGURE 36. LOAD PRESSURE FREQUENCY RESPONSE - 10-INCH LINE LENGTH, FULL LOAD INERTIA, 
POSITION LOOP GAIN 38.36 RAO/SEC 
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DAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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fIGURE 37. LOAD PRESSURE FREQUENCY RESPONSE - 10-INCH LINE LENGTH. FULL LOAD INERTIA 
POSITION LOOP GAIN 76.72 RAD/SEC 
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FIGURE 37 (CONCLUDED) 

OAST ARW-2 OUTBOARD AILERON SERVOVALVE RELOCATION STUDY 
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38. LOAD PRESSURE FREQUENCY RESPONSE - 10-INCH LINE LENGTH, FULL LOAD INERTIA 
POSITION LOOP GAIN 115.08 RAD/SEC 





APPENDIX C 


DAST ARW-2 FINAL FLUTTER SUPPRESSION SYSTEM PERFORMANCE DATA 


This appendix contains data which summarizes the airplane stability and 
performance with the final flutter suppression system. 

Figures 38 through 47 show the symmetric and antisymmetric mode damping 
ratios and frequencies for the critical flight conditions determined from 
analysis. This data verifies that the FSS meets the requirements to provide 
flutter mode stability and not reduce mode damping ratio below 0.01 or 
degrade damping of modes with damping ratios below 0.01. 

Figures 48 through 59 show the improvement in flutter mode damping with the 
FSS operating. Damping ratio data is presented as a function of altitude 
and Mach number. 

Figures 60 through 71 present root loci showing structural mode stability 
for flight conditions within the specified flight envelope. Figures 66, 

67, 69 and 71 show the requirement for FSS antisymmetric filter gain sched- 
uling and with gain scheduling, the FSS meets the specifications contained 
in the final report. 
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FIGURE 38 

SYMMETRIC ELASTIC MODE DAMPING AND FREQUENCY, MACH: 0.80, ALTITUDE: 2,000 FEET, 

UNSCALED EOM 
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SYMMETRIC ELASTIC MODE DAMPING AND FREQUENCY, MACH: 0.83, ALTITUDE: 3,000 FEET 

UNSCALED EOM 
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SYMMETRIC ELASTIC MODE DAMPING AND FREQUENCY, MACH:. 0.83, ALTITUDE: 4,500 FEET 

UNSCALED EOM 
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SYMMETRIC ELASTIC MODE DAMPING AND FREQUENCY, MACH: 0.86, ALTITUDE: 15,000 FEET 
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FIGURE 44 

ANTISYMMETRIC ELASTIC MODE DAMPING AND FREQUENCY WITH PARAMETER SCHEDULING, MACH: 0.91, 

ALTITUDE: 4,250 FEET, UNSCALED EOM 



MACH: 0.83 

ALTITUDE: 12,000 FEET 

UNSCALED EOM 


APPENDIX C 


CL. 

o 

o 


8 


!< 3 


8 


>- 

O 

LU M 
ID IC 
O'— 
LU 
QC 


CD 




>- 

O 

lu rvi 
o z: 
cr— 


CD 


Q_ VJ» 


o 


o 

o 


COC\JCOMCOOLOr-inOiDCr>CONVO^OOC\JN^* 

co^ooisiDOrNrorsfO^LDinoincoi^cniON 

inrocncn^oinNC^ooi-sCocooNcoONino 

c\jcor-o^Or-cooOn-^-<^ir)vovoooc\jo>coor- 

O <X> CM i — N^N^OOCVJO^^^^OOinn^N 
CVJCNJCSJCVjCO^-^VONN^'I^OVO't 00 CM t— 

CM 


OONON^rO^^COONrOSOCOONO'DLn 

srsa>r-^ONMr-c\ja^in<T»ocrnooo(^co 
^NOU)inuioc\jc\jcsja>^cooc^cri^Or- o 
ooocMOOOOOOoor— ooocnoLnoo^oo 


OOOOOOOOOOOOOr— ooo 


o o 


<DOOCOr-inLnr-(y>S(^VO«t^tOC v )COCVJCM^O 
— LniDC\J«3lON^^^VDtD<n^DOOr-COON 

co^-LOCOcocnuDUDCMinr-sCncriLnLO, — w n ^ o 
^r-i-^oooncOf-o^oNo^co^coiocoNin 

OCOCVJi-VD^SU30^0U^lX)r-C^OODninN 
MCVJCMCSJOO^^lONN^-NNO^t N CM r- r- 

r— CM 


LO 


O' 

ZD 

CD 


^■^^O^OO^iDCOCONOOlDOOOOOCnO 
CO CT> ID i — COONCVJr-lO^O^^OOOOOCOr- 
OCOOCTiLDLOOCMCMr— CTtCOCTkOOOOOOMO 
O^-OLDOOOOOOroCMCMOOOOOO^CO 


OOOOOOOOOOOOOi— r— r— , 


o o 


o 

o 


oh 

LU 


o 

< 


C-J 

<c 


<c 

> 

o 


<DOC 

H CM CO ^ LOVO N CO CTV-HLU 

crcrcrcrcrcrcrcrcr croo 


o 

5 


oh 

o 

I— OH OH I 
C LU LU l 


O M ►— I I 
< LL L. I 


H CM 

OH OH 

IULUXX 
K- h- O O 
u Jhh 
KH O O 


109 


ANTISYMMETRIC ELASTIC MODE DAMPING AND FREQUENCY WITH PARAMETER SCHEDULING, MACH: 0.83, 

ALTITUDE: 12,000 FEET, UNSCALED EOM 
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ANTISYMMETRIC ELASTIC MODE DAMPING AND FREQUENCY WITH PARAMETER SCHEDULING, MACH: 0.91, 

ALTITUDE: 8,000 FEET, UNSCALED EOM 












SYMMETRIC FLUTTER MODE DAMPING, MACH: 





SYMMETRIC FLUTTER MODE DAMPING, MACH: 0.8 






SYMMETRIC FLUTTER MODE DAMPING, MACH: 0.91 



ANTISYMMETRIC FLUTTER MODE DAMPING, MACH: 


FSS ON 
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ANTISYMMETRIC FLUTTER MODE DAMPING, MACH: 0.83 



ANTISYMMETRIC FLUTTER MODE DAMPING, MACH 
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ANTISYMMETRIC FLUTTER MODE DAMPING, MACH: 0.91 



SYMMETRIC FLUTTER MODE DAMPING, ALTITUDE: 15,000 FEET 



AN FI SYMMETRIC FLUTTER MODE DAMPING, ALTITUDE: 15,000 FEET 




SYMMETRIC FLUTTER MODE DAMPING, ALTITUDE: 12,000 FEET 







ANTISYMMETRIC FLUTTER MODE DAMPING, ALTITUDE: 12,000 FEET 







APPENDIX C 
ju) - RAD/SEC 



124 


PHASE-GAIN ROOT LOCUS OF SYMMETRIC FSS, NOMINAL SYSTEM 
MACH: 0.80, ALTITUDE: 2,000 FEET 
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PHASE-GAIN ROOT LOCUS OF SYMMETRIC FSS, NOMINAL SYSTEM 
MACH: 0.83, ALTITUDE: 3,000 FEET 
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PHASE-GAIN ROOT LOCUS OF SYWCTRIC FSS, NOMINAL SYSTEM 
MACH: 0.86, ALTITUDE: 4,250 FEET 












PHASE-GAIN ROOT LOCUS OF SYMMETRIC FSS, NOMINAL SYSTEM 
MACH: 0.91, ALTITUDE: 8,000 FEET 








MACH = 0.80 
ALTITUDE *= 2000 FEET 

T 350.0 f Mn «./' ♦ — ♦ ! 1 f 750.0 
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PHASE-GAIN ROOT LOCUS OF ANTISYMMETRIC FSS WITH PARAMETER SCHEDULING 
MACH: 0.80, ALTITUDE: 2,000 FEET 


MACH =0.83 

ALTITUDE = 3000 FEET 

; 350 - 0 1 un / ♦ * -1 ♦ t 750.0 
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jco - RAD/SEC 





131 


PHASE-GAIN ROOT LOCUS OF ANTISYMMETRIC FSS WITH PARAMETER SCHEDULING 
MACH: 0.83, ALTITUDE: 3,000 FEET 
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PHASE-GAIN ROOT LOCUS OF ANTISYMMETRIC FSS WITH PARAMETER SCHEDULING 
MACH: 0.86, ALTITUDE: 4,250 FEET 
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PHASE-GAIN ROOT LOCUS OF ANTISYMMETRIC FSS, NOMINAL SYSTEM 
MACH: 0.86, ALTITUDE: 15,000 FEET 



















APPENDIX D 


DAST ARW-2 SENSITIVITY ANALYSIS DATA 


This appendix contains data which summarizes the sensitivity of structural 
mode stability to variations in dynamics and locations of control system 
components. For the most part the sensitivity analysis was not repeated 
for the final FSS filters, however sensitivity to changes shown in this 
data and the root loci analysis performed using the latest filters indicate 
that results of this study are valid. 

Figures 72 and 73 compare structural mode damping ratios for various accel- 
erometer wing locations. The optimal sensor locations were selected by 
zero root locus as presented in the final report for sensors moved along 
front and rear spars. The sensor locations were varied inboard and out- 
board of the optimal up to two inches. The symmetric gain margin was not 
reduced below plus or minus 6 dB but the phase margin was reduced to 20 
degrees when the sensors were separated by six inches. The antisymmetric 
gain and phase margins were reduced significantly when the sensors were 
separated by four inches. 

The recommended installation of the symmetric accelerometers was plus or 
minus one inch of the wing station 82 on front spar and 84 on rear spar. 

The recommended installation of the antisymmetric accelerometers was plus 
or minus 0.5 inch of wing station 92 on both front and rear spars. The 
vertical accelerometer recommended location was at body station 265 plus 
or minus 2.5 inches. 

Notch filters are used both in the FSS filter and servoactuator compensa- 
tion. Sensitivity to notch filter parameter changes was analyzed. Figure 
74 shows the transfer functions of the notch filters used in the symmetric 
and antisymmetric compensation. The final filters did not include the 170 
and 230 radian notch filters, however the sensitivity analysis is presented 
here for future reference. 

The summary of the notch filter sensitivity analysis is shown on Figures 
74 through 82. The capacitors and resistors of the notch filters have very 
close tolerances and small sensitivity to temperature changes, therefore 
the parameter changes from nominal is expected to be small over the flight 
envelope. The damping ratio and frequency of the notch filters were varied 
plus and minus five percent and the damping ratio of the actual modes changed 
less than eight percent. 

Several servovalves were evaluated in an effort to extend the servoactuator 
bandwidth. A Moog Series 31 servovalve was initially selected for the 
actuator model and later bench tested. The Series 31 servovalve has a wide 
bandwidth and improved FSS performance but was expensive and required com- 
plicated closed loop circuitry. A Hydraulic Research Model AR-25 servovalve 
was selected because it was a direct replacement for the Series 30 used for 
the ARW-1 servoactuator but had a wider bandwidth. The structural mode 
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stability results of the three servovalves are shown on Figures 83 through 
88. Figure 85 shows that a plus 6 dB gain margin cannot be achieved with 
the Series 30 servovalves. Although the AR-25 servovalve did not increase 
the servoactuator bandwidth, the increased servovalve bandwidth provided 
increased performance and 6 dB of gain margin was achieved. 

Figures 88 and 89 when compared with Figures 83 and 86 respectively verify 
that the compensating actuator filter which cancels the surface-actuator 
mode is required. Figures 90 through 92 summarize the sensitivity analysis 
performed by varying the frequency of the surface-actuator mode with respect 
to the compensating filter frequency. 

The results of this sensitivity study indicated that when the compensating 
filter was removed the symmetric airplane modes were destabilized and were 
difficult to stabilize and the antisymmetric filter mode lead phase margin 
was decreased to 40 degrees. The FSS was relatively insensitive to a plus 
or minus 20 percent frequency change in the surface-actuator mode. 

Servoactuator pressure feedback gain was reduced to determine the effect on 
airplane stability. Figures 93 through 96 summarize this analysis. A reduc 
tion of 30 percent in pressure feedback gain did not reduce symmetric 
stability below specifications and the antisymmetric lag phase margin was 
reduced only to 40 degrees. 

A hinge moment sensitivity analysis was performed to determine stability 
effects. Figure 97 shows the servoactuator gain and phase response to a 
hinge moment change at the filter frequency. The maximum aiding (surface 
trailing edge up) to the maximum resisting (trailing edge down) hinge moment 
causes approximately 45 degrees of phase lag and 4 dB loss in gain. Figures 
98 through 104 summarize the hinge moment sensitivity analysis. Changes in 
hinge moment may require servoactuator gain scheduling. This should be 
evaluated further by ground and flight testing. 

Other sensitivity studies showed that the airplane is relatively insensitive 
to small changes in stability derivatives and the active control systems 
tend to increase frequency and damping of the fuselage mode as shown on 
Figure 105. 
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• MACH = 0.86 

• ALTITUDE = 15,000 FEET 

• WITHOUT FSS WASHOUT 
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• MACH = 0.86 

• ALTITUDE = 15,000 FEET 

• WITHOUT FSS WASHOUT 
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SYMMETRIC SENSOR LOCATION SENSITIVITY 


































































• MACH » 0.86 

• ALTITUDE - 15,000 FEET 

• WITHOUT FSS WASHOUT 
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ANTISYMMETRIC SENSOR LOCATION SENSITIVITY 

































































































































• MACH = 0.86 

• ALTITUDE - 15,000 FEET 

• WITHOUT FSS WASHOUT 
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ANTISYMMETRIC SENSOR LOCATION SENSITIVITY 











































































































85 RAD. NOTCH 170 RAD. NOTCH 
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NOTCH FILTER TRANSFER FUNCTION FOR SENSITIVITY STUDIES 










































MACH = 0.86 

ALTITUDE = 15,000 FEET 
WITHOUT FSS WASHOUT 
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SYMMFTRin NOTCH FIITFR SENSITIVITY TO NOTCH FRF 01 IFNOY, 85 RAD. NOTCH 












MACH =0.86 

ALTITUDE = 1 5,000 FEET 
WITHOUT FSS WASHOUT 
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SYMMETRIC NOTCH FILTER SENSITIVITY TO NOTCH FREQUENCY, 170 RAD. NOTCH 




• MACH = 0.86 

• ALTITUDE = 15,000 FEET 

• WITHOUT FSS WASHOUT 
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CLOSED LOOP DAMPING RATIO (?) - NOMINAL GAIN 
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FIGURE 77 

SYMMETRIC NOTCH FILTER SENSITIVITY TO NOTCH MAGNITUDF, 85 RAD. NOTCH 































































































• MACH = 0.86 

• ALTITUDE = 15,000 FEET 
i WITHOUT FSS WASHOUT. 
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FIGURE 79 

ANTISYMMETRIC NOTCH FILTER SENSITIVITY TO NOTCH FREQUENCY, 110 RAD. NOTCH 

















































































MACH = 0.86 
ALTITUDE = 15,000 FEET 
WITHOUT FSS WASHOUT 
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AN 1 1 SYMMETRIC NOTCH FILTER SENSITIVITY TO NOTCH FREQUENCY, 230 RAD. NOTCH 















• MACH = 0.86 

• ALTITUDE = 15,000 FEET 

• WITHOUT FSS WASHOUT 

CLOSED LOOP DAMPING RATIO (c) - NOMINAL GAIN 
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ANTISYMMETRIC NOTCH FILTER SENSITIVITY TO NOTCH MAGNITUDE, 110 RAD. NOTCH 















































































































































































APPENDIX D 



PHASE-GAIN ROOT LOCUS OF SYMMETRIC FSS, NOMINAL SYSTEM 











MACH 0.86 0 15,000 FEET 
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ORIGINAL PAGE IS 
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PHASE-GAIN ROOT LOCUS OF ANTISYMMETRIC FSS, NOMINAL SYSTEM 



• MACH = 0.86 

• ALTITUDE = 15,000 FEET 


APPENDIX D 
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PHASE-GAIN ROOT LOCUS OF ANTISYMMETRIC FSS WITH AR-25 SERVOVALVE 



• MACH = 0.86 

• ALTITUDE = 15,000 FEET 

— h 350-h t 1 
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PHASE-GAIN ROOT LOCUS OF SYMMETRIC FSS, EFFECTS OF UNCOMPENSATING ACTUATOR 
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PHASE-GAIN ROOT LOCUS OF ANTISYMMETRIC FSS, EFFECTS OF UNCOMPENSATING ACTUATOR 



• MACH = 0.86 

• ALTITUDE = 15,000 FEET 
t WITHOUT FSS WASHOUT 
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SYMMETRIC FSS SENSITIVITY TO SURFACE-ACTUATOR MODE CHANGE 
























































































• MACH = 0.86 

• ALTITUDE = 15,000 FEET 

• COMPENSATED ACTUATOR 
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ORIGINAL PAGE IS 
QE POOR QUALITY 
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§ MACH =0.86 

• ALTITUDE = 15,000 FEET 

• COMPENSATED ACTUATOR 
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PHASE-GAIN ROOT LOCUS OF SYMMETRIC FSS, EFFECTS OF A 20* SURFACE-ACTUATOR MODE 

FREQUENCY DECREASE 


MACH = 0.86 

ALTITUDE = 15,000 FEET 
WITHOUT FSS WASHOUT 
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SYMMETRIC FSS SENSITIVITY TO PRESSURE FEEDBACK GAIN REDUCTION 
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ANTISYMMETRIC FSS SENSITIVITY TO PRESSURE FEEDBACK GAIN REDUCTION 
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EFFECT OF HINGE MOMENT ON OUTBOARD SERVOACTUATOR AMPLITUDE FREQUENCY RESPONSE 
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EFFECT OF HINGE MOMENT ON OUTBOARD SERVOACTUATOR PHASE FREQUENCY RESPONSE 




EFFECT OF MAXIMUM AIDING HINGE MOMENT ON OUTBOARD SERVOACTUATOR 
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EFFECT OF ACS ON FUSELAGE MODE SYMMETRIC AIRPLANE 










APPENDIX E 


ACS/AFCS SYSTEMS ROOT LOCI 


Gain and phase stability margins of each individual ACS and AFCS feedback 
loop, except the flutter system, are shown on the figures of this section. 
The stability margins of each loop were determined with each combination 
of systems that may be closed during some phase of flight testing. The 
margins were determined at various flight conditions spanning the total 
flight range. The root loci plots are identified in Figure 106 and shown 
on Figures 107 through 204. The stability margins were evaluated using 
QSE equations of motion. Each system loop was evaluated by +4.5 dB gain 
and +30 degrees phase margin criteria. Refer to Figure 106 as a guide to 
read - gain and phase information. 
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• MLA TEST 

• RSS WITH PCS CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



a (RAD/ SEC) 




FIGURE 108 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS CLOSED FOR 
FORWARD C.G. MLA TEST CONDITION 
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• MLA TEST 

• RSS WITH PCS CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 108 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH PCS CLOSED FOR 
FORWARD C.G. MLA TEST CONDITION 
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110 (CONCLUDED) 

HASE ROOT LOCI WITH BCS CLOSED FOR 
MLA TEST CONDITION 
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• MLA TEST 

• PCS WITH RSS CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 




FIGURE 111 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
FORWARD C.G. MLA TEST CONDITION 
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• MLA TEST 

• PCS WITH RSS AND GLA CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20? MAC 



FIGURE 112 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS AND GLA CLOSED FOR 
FORWARD C.G. MLA TEST CONDITION 
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MLA TEST 

PCS WITH RSS AND GLA CLOSED 
MACH: 0.42 

ALTITUDE: 10,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20% MAC 
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FIGURE 112 (CONCLUDED) 

iA IN/PHASE ROOT LOCI WITH RSS AND GLA CLOSED FOR 
FORWARD C.G. MLA TEST CONDITION 
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• MLA TEST 

• BCS WITH RSS CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20 % MAC 



FIGURE 113 

DAST ARW-2 BCS SYSTEM GAIN/PHASE ROOT LX I WITH RSS CLOSED FOR 
FORWARD C.G. MLA TEST CONDITION 
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• MLA TEST 

• RSS WITH PCS CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33$ MAC 



cr (RAD/SEC) 


FIGURE 115 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS CLOSED FOR 
AFT C.G. MLA TEST CONDITION 
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• MLA TEST 

• RSS WITH PCS AND GLA CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 3356 MAC 



FIGURE 116 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS AND GLA CLOSED FOR 

AFT C.G. MLA TEST CONDITION 
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• MLA TEST 

• PCS WITH RSS CLOSED 

• MACH: 0.42 

• ALTITUDE; 10,000 FT. 

• GROSS WEIGHT; 2200 LBS. 

• C.G.; 33$ MAC 
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• MLA TEST 

• PCS WITH RSS AND GLA CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33 % MAC 



FIGURE 119 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS AND GLA CLOSED FOR 
AFT C.G. MLA TEST XNDITION 
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• MLA TEST 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33? MAC 



FIGURE 120 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. MLA TEST CONDITION 
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MLA TEST 

GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 
MACH: 0.42 

ALTITUDE: 10,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33? MAC 
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FIGURE 120 (CONTINUED) 


CAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH 
STABILIZER LOOPS CLOSED FOR AFT C.G. MLA TEST 


RSS, PCS AND GLA 
CONDITION 
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MLA TEST 

GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 
MACH: 0.42 

ALTITUDE: 10,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33 % MAC 


0 (RAD/ SEC) 


FIGURE 120 (CONCLUDED) 


DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. MLA TEST CONDITION 
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• MLA TEST 

• GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33$ MAC 



FIGURE 121 


DAST ARW-2 GLA STABILIZER 
AILERON LOOPS 


LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS 
CLOSED FOR AFT C.G. MLA TEST CONDITION 


AND GLA 
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ML A TEST 

6LA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 
MACH: 0.42 

ALTITUDE: 10,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33 % MAC 
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FIGURE 121 (CONTINUED) 

DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. MLA TEST CONDITION 
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• MLA TEST 

• GLA STABILIZER WITH RSS, PCS AND 
GLA AILERON CLOSED 

• MACH: 0.42 

• ALTITUDE: 10,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33? MAC 



FIGURE 121 (CONCLUDED) 

DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LX I WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. MLA TEST CONDITION 
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ST 

0.70 

IDE: 15,000 FT. 

WEIGHT: 2500 LBS. 

20% MAC 
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• GLA TEST 

• RSS WITH PCS CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20 % MAC 



FIGURE 124 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS CLOSED FOR 
FORWARD C.G. GLA TEST CONDITION 
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• GLA TEST 

• RSS WITH PCS AND GLA CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 125 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH PCS AND GLA CLOSED FOR 

FORWARD C.G. GLA TEST CONDITION 
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• GLA TEST 

• PCS WITH RSS CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20? MAC 
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• GLA TEST 

• PCS WITH RSS CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 



r I CURE 127 (CONCLUDED) 


DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
FORWARD C.G. GLA TEST CONDITION 


Ju> (RAD/ SEC) 
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GLA TEST 

PCS WITH RSS AND GLA CLOSED 
MACH: 0.70 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20* MAC 


FIGURE 128 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS AND GLA CLOSED FOR 
FORWARD C.G. GLA TEST CONDITION 
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GLA TEST 

GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 
MACH i 0.70 
ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20$ MAC 
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FIGURE 129 


DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR FORWARD C.G. GLA TEST CONDITION 


APPENDIX E 


• 6LA TEST 

• 6LA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 



FIGURE 129 (CONTINUED) 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR FORWARD C.G. GLA TEST CONDITION 
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GLA TEST 

GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 
MACH: 0.70 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20% MAC 


a (RAD/ SEC) 


FIGURE 129 (CONCLUDED) 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR FORWARD C.G. GLA TEST CONDITION 
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• GLA TEST 

• GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 

• MACH: 0.70 

• ALTITUDES 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 130 (CONTINUED) 

DAsT ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LX I WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR FORWARD C.G. GLA TEST XNDITION 
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GLA TEST 

GLA STABILIZER WITH RSS, PCS AND 
GLA AILERON CLOSED 
MACH: 0.70 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20 % MAC 



cr (RAD/ SEC) 


FIGURE 130 (CONCLUDED) 


DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR FORWARD C.G. GLA TEST CONDITION 
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• GLA TEST 

• RSS 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WE IGHT: 2200 LBS . 

• C.G.: 33J6 MAC 



FIGURE 132 (CONCLUDED) 

ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BASIC AIRPLANE FOR 
AFT C.G. GLA TEST CONDITION 
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• GLA TEST 

• RSS WITH PCS CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 133 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS CLOSED FOR 
AFT C.G. GLA TEST CONDITION 
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• GLA TEST 

• RSS WITH PCS AND GLA CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 134 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH PCS AND GLA CLOSED FOR 

AFT C.G. GLA TEST XNDITION 
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• 6LA TEST 

• RSS WITH BCS CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



a (RAD/SEC) 


FIGURE 135 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 
AFT C.G. GLA TEST CONDITION 
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• 6LA TEST 

• PCS WITH RSS CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WE I GHT : 2200 LBS . 

• C.G.: 33* MAC 



FIGURE 136 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS CLOSED FOR 
AFT C.G. GLA TEST XNDITION 
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• GLA TEST 

• PCS WITH RSS AND GLA CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WE I GHT: 2200 LBS . 

• C.G.: 33* MAC 



FIGURE 137 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS AND GLA CLOSED FOR 
AFT C.G. GLA TEST XNDITION 
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GLA TEST 

GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 
MACH: 0.70 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33* MAC 



FIGURE 138 


DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. GLA TEST CONDITION 
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• GLA TEST 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 
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FIGURE 138 (CONTINUED) 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LX I WITH RSS, PCS AND GLA 
STABILIZER LXPS CLOSED FOR AFT C.G. GLA TEST CONDITION 
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• GLA TEST 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 138 (CONCLUDED) 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. GLA TEST CONDITION 
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ORIGINAL PAGE IS 
OE POOR QUALITY 


• 6LA TEST 

• GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 139 

DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. GLA TEST CONDITION 
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• GLA TEST 

• GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 

• MACH: 0.70 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 
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FIGURE 139 (CONTINUED) 


DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LX I WITH RSS, PCS AND GLA 
AILERON LXPS CLOSED FOR AFT C.G. GLA TEST XND1TI0N 
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• GLA TEST 

• GLA STABILIZER WITH RSS, PCS AND 
GLA AILERON CLOSED 

• MACH: 0.70 

• ALTITUDE; 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 
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a (RAD/SEC) 


FIGURE 139 (CONCLUDED) 

DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LX I WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. GLA TEST CONDITION 
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APPENDIX E 
GLA TEST 

BCS WITH RSS CLOSED 
MACH: 0.70 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 
C.G.: 33* MAC 


ORIGINAL PAGE 
OF. POOR QUALIl 



a (RAD/SEC) 


FIGURE 140 (CONCLUDED) 

DAST ARW-2 BCS SYSTEM GAIN/PHASE ROOT LX I WITH RSS CLOSED FOR 
AFT C.G. GLA TEST CONDITION 


APPENDIX E 


• LAUNCH 

• RSS 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 141 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH BASIC AIRPLANE FOR 

FORWARD C.G. LAUNCH CONDITION 


jw (RAD/SEC) 
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LAUNCH 

RSS 

MACH: 0.40 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20* MAC 



FIGURE 141 (CONCLUDED) 


DAST ARW-2 



RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BASIC AIRPLANE FOR 
FORWARD C.G. LAUNCH CONDITION 
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2.61 
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• LAUNCH 

• RSS WITH PCS CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 142 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS CLOSED FOR 
FORWARD C.G. LAUNCH CONDITION 
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Jw (RAD/ SEC) 
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LAUNCH 

RSS WITH PCS AND GLA CLOSED 
MACH: 0.40 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20% MAC 



- 20.00 - 16.00 - 12.00 - 8.00 - 4.00 0.00 4 ^ob 

a (RAD/SEC) 


FIGURE 143 


DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS AND GLA CLOSED FOR 

FORWARD C.G. LAUNCH CONDITION 
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• LAUNCH 

• RSS WITH BCS CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 



FIGURE 144 

DASt ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH BCS CLOSED FOR 
FORWARD C.G. LAUNCH CONDITION 
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LAUNCH 

RSS WITH BCS CLOSED 
MACH: 0.40 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20 % MAC 




FIGURE 144 (CONCLUDED) 


DAST ARW-2 RSS 


SYSTEM GAIN/PHASE ROOT LX I WITH BCS CLOSED FOR 
FORWARD C.G. LAUNCH CONDITION 
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jw (RAD/ SEC) 
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• LAUNCH 

• PCS WITH RSS CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 2036 MAC 



a (RAD/ SEC) 

FIGURE 145 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
FORWARD C.G. LAUNCH CONDITION 


jw (RAD/ SEC) 










APPENDIX E 


• LAUNCH 

• PCS WITH RSS AND GLA CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 



FIGURE 146 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS AND GLA CLOSED FOR 
FORWARD C.G. LAUNCH CONDITION 
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LAUNCH 

BCS WITH RSS CLOSED 
MACH: 0.40 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20* MAC 




i 


FIGURE 147 (CONCLUDED) 


DAST ARW-2 BCS SYSTEM GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
FORWARD C.G. LAUNCH CONDITION 
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Jw (RAD/ SEC) 







a (RAD/SEC) 


FIGURE 148 

DAST AKW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BASIC AIRPLANE FOR 

AFT C.G, LAUNCH CONDITION 


ju> (RAD/SE 



APPENDIX E 


LAUNCH 
RSS 


• MACHj 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 148 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH BASIC AIRPLANE FOR 

AFT C.G. LAUNCH CONDITION 
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LAUNCH 

RSS WITH PCS CLOSED 
MACH: 0.40 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33$ MAC 



a (RAD/ SEC) 


FIGURE 149 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS CLOSED FOR 

AFT C.G. LAUNCH CONDITION 


ju> (RAD/SEC) 
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• LAUNCH 

• RSS WITH PCS AND GLA CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33$ MAC 



FIGURE 150 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH PCS AND GLA CLOSED FOR 

AFT C.G. LAUNCH CONDITION 
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LAUNCH 

RSS WITH BCS CLOSED 
MACH: 0.40 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS, 

C.G.: 33* MAC 


NO. GAIN 

I . S9S0 

Z 1.000 

3 1.680 
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a (RAD/ SEC) 


FIGURE 151 (CONCLUDED) 


DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 

AFT C.G. LAUNCH CONDITION 


Joj (RAD/ SEC) 
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• LAUNCH 

• PCS WITH RSS CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33$ MAC 



FIGURE 152 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
AFT C.G. LAUNCH CONDITION 


274 


■ 2.00 2 .00 6.00 10.00 IH .00 16.00 22.00 26.00 

jw (RAD/ SEC) 















APPENDIX E 


• LAUNCH 

• 6LA AILERON WITH RSS, PCS AND 
6LA STABILIZER CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 
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FIGURE 154 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. LAUNCH CONDITION 


(RAD/ SEC) 
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• LAUNCH 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 154 (CONCLUDED) 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. LAUNCH CONDITION 
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• LAUNCH 

• GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 155 

DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. LAUNCH CONDITION 
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LAUNCH 

GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 


MACH: 0.40 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33* MAC 
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FIGURE 155 (CONTINUED) 


DA^T ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. LAUNCH CONDITION 
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• LAUNCH 

• BCS WITH RSS CLOSED 

• MACH: 0.40 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 156 (CONCLUDED) 

DAST ARW-2 BCS SYSTEM GAIN/PHASE ROOT LX I WITH RSS CLOSED FOR 

AFT C.G. LAUNCH CONDITION 
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HIGH ALTITUDE 
RSs 

MACH: 0.70 

ALTITUDE: 50,000 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20$ MAC 



FIGURE 157 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH BASIC AIRPLANE FOR 
FORWARD C.G. HIGH ALTITUDE CONDITION 
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(RAD/ SEC) 
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• HIGH ALTITUDE 

• RSS WITH PCS CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 



FIGURE 158 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH PCS CLOSED FOR 
FORWARD C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• RSS WITH PCS AND GLA CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20 % MAC 



FIGURE 159 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH PCS AND GLA CLOSED FOR 
FORWARD C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• RSS WITH BCS CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 



FIGURE 160 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 
FORWARD C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• PCS WITH RSS CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 161 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS CLOSED FOR 
FORWARD C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• RSS 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 164 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BASIC AIRPLANE FOR 
AFT C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• RSS WITH PCS CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 165 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS CLOSED FOR 
AFT C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• RSS WITH PCS AND GLA CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 166 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS AND GLA CLOSED FOR 

AFT C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• RSS WITH PCS AND GLA CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 166 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS AND GLA CLOSED FOR 

AFT C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• RSS WITH BCS CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 167 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 
AFT C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• RSS WITH BCS CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 167 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 
AFT C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• PCS WITH RSS CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33$ MAC 



FIGURE 168 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
AFT C.G. HIGH ALTITUDE CONDITION 
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HIGH ALTITUDE 

PCS WITH RSS AND GLA CLOSED 
MACH: 0.70 

ALTITUDE: 50,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33* MAC 





FIGURE 169 (CONCLUDED) 


DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS AND GLA CLOSED FOR 
AFT C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33% MAC 




a (RAD/ SEC) 


FIGURE 170 


DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 


STABILIZER LOOPS CLOSED FOR AFT C.G. 


HIGH ALTITUDE CONDITION 
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HIGH ALTITUDE 

GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 
MACH: 0.70 

ALTITUDE: 50,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33* MAC 


a (RAD/ SEC) 


FIGURE 171 

DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. HIGH ALTITUDE CONDITION 
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HIGH ALTITUDE 

GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 
MACH: 0.70 

ALTITUDE: 50,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33* MAC 



- 125.00 
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FIGURE 171 (CONTINUED) 


DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. HIGH ALTITUDE CONDITION 
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• HIGH ALTITUDE 

• GLA STABILIZER WITH RSS, PCS AND 
GLA AILERON CLOSED 

• MACH: 0.70 

• ALTITUDE: 50,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33 % MAC 



FIGURE 171 (CONCLUDED) 


DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. HIGH ALTITUDE CONDITION 
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• CRUISE 

• KOg FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 173 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH BASIC AIRPLANE FOR 

FORWARD C.G. CRUISE CONDITION 
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• CRUISE 

• RSS WITH PCS CLOSED 

• I.Og FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20 % MAC 



FIGURE 174 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS CLOSED FOR 
FORWARD C.G. CRUISE CONDITION 
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• CRUISE 

• RSS WITH PCS AND GLA CLOSED 

• I.Og FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 
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FIGURE 175 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS AND GLA CLOSED FOR 

FORWARD C.G. CRUISE CONDITION 
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• CRUISE 

• RSS WITH BCS CLOSED 

• I.Og FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20 % MAC 



FIGURE 176 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 
FORWARD C.G. CRUISE CONDITION 
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• CRUISE 

• PCS WITH RSS CLOSED 

• I.Og FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 177 (CONCLUDED) 

DAST AKW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
FORWARD C.G. CRUISE CONDITION 
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CRUISE 

PCS WITH RSS AND GLA CLOSED 
I.Og FLIGHT 
MACH: 0.80 


ALTITUDE: 46,800 FT. 

GROSS WEIGHT: 2500 LBS. 

C.G.: 20$ MAC 



a (RAD/SEC) 


FIGURE 178 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS AND GLA CLOSED FOR 
FORWARD C.G. CRUISE CONDITION 
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CRUISE 

K2g FLIGHT 
MACH: 0.80 

ALTITUDE: 46,800 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33 % MAC 




FIGURE 180 (CONCLUDED) 


DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BASIC AIRPLANE FOR 

AFT C.G. CRUISE CONDITION 
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CRUISE 

RSS WITH PCS AND GLA CLOSED 
1 .2g FLIGHT 
MACH: 0.80 

ALTITUDE: 46,800 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33 % MAC 



FIGURE 182 (CONCLUDED) 


DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS AND GLA CLOSED FOR 

AFT C.G. CRUISE CONDITION 
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• CRUISE 

• RSS WITH BCS CLOSED 

• 1.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 




FIGURE 183 


DAsf ARW-2 


RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 
AFT C.G. CRUISE CONDITION 
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• CRUISE 

• RSS WITH BCS CLOSED 

• 1.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 183 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH BCS CLOSED FOR 

AFT C.G. CRUISE CONDITION 
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• CRUISE 

• PCS WITH RSS CLOSED 

• 1.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 184 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS CLOSED FOR 
AFT C.G. CRUISE CONDITION 
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• CRUISE 

• PCS WITH RSS CLOSED 

• 1.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 184 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
AFT C.G. CRUISE CONDITION 
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CRUISE 

PCS WITH RSS AND 6LA CLOSED 
1.2g FLIGHT 
MACH: 0.80 


ALTITUDE: 46,800 FT. 

GROSS WEIGHT: 2200 LBS. 
C.G.: 33 % MAC 



FIGURE 185 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS AND GLA CLOSED FOR 

AFT C.G. CRUISE CONDITION 
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• CRUISE 

• PCS WITH RSS AND GLA CLOSED 

• 1.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 185 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS AND GLA CLOSED FOR 

AFT C.G. CRUISE CONDITION 
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• CRUISE 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• 1.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 186 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. CRUISE CONDITION 



APPENDIX E 

• CRUISE 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• T.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33 % MAC 



FIGURE 186 (CONTINUED) 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LX I WITH RSS, PCS AND GLA 
STABILIZER LXPS CLOSED FOR AFT C.G. CRUISE CONDITION 
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• CRUISE 

• 6LA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 

• 1.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 187 

DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. CRUISE CONDITION 
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• CRUISE 

• GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 

• 1.2g FLIGHT 

• MACH: 0.80 

• ALTITUDE: 46,800 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 187 (CONTINUED) 

DAsT ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LX I WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. CRUISE XND1TION 
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• MAXIMUM Q (V<j) 

• RSS 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 



FIGURE 189 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BASIC AIRPLANE FOR 
FORWARD C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V<j) 

• RSS 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 189 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BASIC AIRPLANE FOR 
FORWARD C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• RSS WITH PCS AND 6LA CLOSED 

• MACH; 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20 % MAC 



FIGURE 191 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS AND GLA CLOSED FOR 
FORWARD C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• RSS WITH PCS AND GLA CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20* MAC 



FIGURE 191 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH PCS AND GLA CLOSED FOR 
FORWARD C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• RSS WITH BCS CLOSED 

• MACH: 0.8b 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 192 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 
FORWARD C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• PCS WITH RSS CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20 % MAC 



a (RAD/ SEC) 


FIGURE 193 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LX I WITH RSS CLOSED FOR 
FORWARD C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• PCS WITH RSS AND 6LA CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 20$ MAC 



FIGURE 194 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS AND GLA CLOSED FOR 
FORWARD C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• BCS WITH RSS CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2500 LBS. 

• C.G.: 2056 MAC 



FIGURE 195 

DAST ARW-2 BCS SYSTEM GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
FORWARD C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• RSS 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS 


a (RAD/ SEC) 


FIGURE 196 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH BASIC AIRPLANE FOR 
AFT C.G. MAXIMUM DYNAMIC PRESSURE XNDITION 
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MAXIMUM Q (V d ) 

RSS WITH PCS CLOSED 
MACH: 0.86 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS 

C.G.: 33* MAC 
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MAXIMUM Q (V d ) 

RSS WITH PCS CLOSED 
MACH: 0.86 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33? MAC 
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FIGURE 197 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LX I WITH PCS CLOSED FOR 
AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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MAXIMUM Q (V d > 

RSS WITH PCS AND GLA CLOSED 
MACH: 0.86 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33* MAC 



a (RAD/ SEC) 


FIGURE 198 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH PCS AND GLA CLOSED FOR 
AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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MAXIMUM Q (V d ) 

RSS WITH BCS CLOSED 
MACH: 0.86 

ALTITUDE: 15,000 FT. 

GROSS WE IGHT: 2200 LBS 

C.G.: 33% MAC 


a (RAD/SEC) 


FIGURE 199 (CONCLUDED) 

DAST ARW-2 RSS SYSTEM GAIN/PHASE ROOT LOCI WITH BCS CLOSED FOR 
AFT C. G. MAX I MUM DYNAM I C PRESSURE COND I T I ON 
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MAXIMUM Q (V d ) 

PCS WITH RSS AND GLA CLOSED 
MACH: 0.86 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33$ MAC 



a (RAD/ SEC) 


FIGURE 201 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS AND GLA CLOSED FOR 
AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• PCS WITH RSS AND GLA CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 3358 MAC 



FIGURE 201 (CONCLUDED) 

DAST ARW-2 PCS GAIN/PHASE ROOT LOCI WITH RSS AND GLA CLOSED FOR 
AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.86 

•- ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 3356 MAC 





FIGURE 202 


DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WE IGHT: 2200 LBS. 

• C.G.: 33$ MAC 
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FIGURE 202 (CONTINUED) 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• GLA AILERON WITH RSS, PCS AND 
GLA STABILIZER CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 3358 MAC 



FIGURE 202 (CONCLUDED) 

DAST ARW-2 GLA AILERON LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
STABILIZER LOOPS CLOSED FOR AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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MAXIMUM Q (V d ) 

GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 
MACH: 0.86 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33* MAC 
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FIGURE 203 


DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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• MAXIMUM Q (V d ) 

• GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 



FIGURE 203 (CONTINUED) 


DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LOCI WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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MAXIMUM Q (V d ) 

GLA STABILIZER WITH RSS, PCS 
AND GLA AILERON CLOSED 
MACH: 0.86 

ALTITUDE: 15,000 FT. 

GROSS WEIGHT: 2200 LBS. 

C.G.: 33* MAC 
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FIGURE 203 (CONCLUDED) 


DAST ARW-2 GLA STABILIZER LOOP GAIN/PHASE ROOT LX I WITH RSS, PCS AND GLA 
AILERON LOOPS CLOSED FOR AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 


385 










APPENDIX E 



• MAXIMUM Q (V d ) 

• BCS WITH RSS CLOSED 

• MACH: 0.86 

• ALTITUDE: 15,000 FT. 

• GROSS WEIGHT: 2200 LBS. 

• C.G.: 33* MAC 
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FIGURE 204 (CONCLUDED) 

DAST ARW-2 BCS SYSTEM GAIN/PHASE ROOT LOCI WITH RSS CLOSED FOR 
AFT C.G. MAXIMUM DYNAMIC PRESSURE CONDITION 
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